This study was designed to know the effect of protein rich diet (50% fish meal) on the experimental pathology of necrotic enteritis in broilers. The Clostridium (Cl.) perfringens was obtained from the Department of Pathology, Bangladesh Agricultural University. Reconfirmation and recharacterization of Cl. perfringens were performed by culture, microscopic examination, staining and biochemical tests. The experimental pathologic studies were performed with supplementation of protein rich diet and challenged with Cl. perfringens in broilers. The dose of the inoculum for experimental infection with Cl. perfringens was 1x10 8 CFU/2.5ml. Fifteen birds of 21 days old were divided into 3 (A, B and C) groups each containing 5 birds. Birds of group A were fed with 50% fish meal at a rate of 500gm /kg of feed from day 21 to day 34 and challenged from day 28 to day 32 with 1x10 8 CFU/2.5ml. Birds of group B were fed with normal feed and challenged on day 28 for consecutive five days. Group C was kept as control with commercial normal pellet without Cl. perfringens. Birds of all groups were observed up to 34 days of age for clinical signs. Eighty percent (4/5) of the birds of group A developed moderate clinical signs like diarrhoea, ruffled feather and less feed intake whereas 40% (2/5) birds of group B developed same clinical signs like group A but in mild form. There was no mortality in any groups. All the birds were sacrificed at Day 35. Severe necrosis and hemorrhage in intestine, enlarged liver and hemorrhage in the base of heart were noted in the birds of group A. On an average 2-5 bacteria were found in impression smear of intestines in higher magnification (100x), and anaerobic bacteria counted from intestinal content was 1.51x10 7 CFU/ml. In histopathology, necrosis and reactive cells were found in liver, heart, lung and sloughing off intestinal epithelium was also found in intestines. On the other hand similar lesions like group A were observed in the birds of group B but in moderate form and no bacteria was found in impression smears of intestines. Anaerobic bacteria counted from intestinal content of this group was 1.1x10 7 CFU/ml. In histopathology necrosis, reactive cells were found but less than group A. The birds of group C were normal in all parameters. However, anaerobic bacteria count from the intestinal content was 0.8x10 7 CFU/ml. From this study, it may be concluded that protein rich diet is a predisposing factor for necrotic enteritis in broilers.
Reisolation and identification of organisms
The organism was cultured in nutrient agar and nutrient broth. The organism was stained with Gram's stain for morphological study. Biochemical tests for Closridium perfringens were performed following routine standard procedures (Miah, 2011) .
Determination of CFU for inoculums
Nutrient broth was used in order to determine the CFU of Clostridium perfringens. In dilution of 1:10 the colony was not countable and in 1:1000 dilutions the colony was not detected. So, the colonies from 1:100 dilutions were counted. Each of the bird of experimental group was drenched with 2.5 ml of broth that contained 1x10 8 CFU (Olkowski et al., 2006 ).
Collection of birds and feeding with protein rich diet
Fifteen broiler birds of 21 days old were collected from poultry farm of the Bangladesh Agricultural University. The birds were maintained for a total period of 2 weeks with optimal rearing condition. The feed and water supply was ad libitum. The small sized dry fishes were purchased from local KR market. The dry fishes were ground with grinder and mixed with appropriate amount with commercial broiler feed pellets.
Experimental design
A total of 15 birds of 21 days of age were divided into three groups (A, B, and C)each containing five birds. Birds of group A were fed with 500gm fish meal/kg of feed from day 21 to day 27 and challenged on day 28 with 1x10 8 CFU/2.5ml of inoculums for next consecutive 4 days as long term exposure trail (Olkowski et al., 2006) . The protein diet i.e. 50% fish meal @ 500gm/kg was also fed up to sacrifice of the birds. Birds of group B were fed with normal feed and challenged on day 28 with 1x10 8 CFU/2.5ml of inoculums and for consecutive 4 days. Group C was kept in control with commercial normal pellet without Cl. perfringens. The feed and water supply was ad libitum in all groups of birds. Experimentally inoculated birds were observed for every 24 hours interval up to day 34 (for 7 days). In the experimental period the clinical signs, morbidity, mortality were recorded. The birds were sacrificed at day 35. The gross pathology, impression smear from intestine, anaerobic bacteria count and microscopic pathology of sacrificed birds were recorded (Olkowski et al., 2006) .
Clinical signs
Birds of all groups were observed for clinical signs for 7 days. The severity of clinical signs was graded as moderate (++) and mild (+).
Gross pathology
Gross tissue changes at necropsy were carefully observed in birds of all groups. The change of tissue was recorded and representative tissue samples (intestine, liver, heart, lung, kidney and spleen) were preserved in 10% neutral buffered formalin for histopathological studies. The severity of lesions was graded as severe (+++), moderate (++), mild (+) and almost normal (+/-).
Impression smear
Impression smears were prepared from jejunum on slides from 2 birds from each group and fixed by absolute methanol for 5 minutes. The slides were stained with Giemsa stain for 40 minutes. It was then washed with running tape water. The stained slides were examined at high magnification (100x) according to the procedure described by Rahman (1995) .
Histopathology
The formalin fixed tissues (intestine, liver, heart, lung, kidney and spleen) from birds of all 3 groups were trimmed, processed, sectioned and stained as per standard procedure (Luna , 1968) . Table 4 describes the anaerobic bacteria count in intestinal contents of experimental birds. The average bacterial load in group A was higher than those in group B and group C. Severity of histpathological lesions in different group of birds was graded as severe (+++) that indicates presence of reactive cells, congestion, necrosis and sloughing off luminal epithelia. The moderate (++) that indicates moderate presence of reactive cells, congestion, necrosis and sloughing off luminal epithelia. The mild (+) that indicates the mild presence of reactive cells, congestion and necrosis. Almost normal (+/-) that indicates normal structure.
Anaerobic bacteria count in intestinal content

Anaerobic bacterial load in intestinal content
For counting of anaerobic bacteria load in intestinal content of experimental bird, the 1:100 dilution of intestinal content was used. About 1 µl of intestinal fluid from 2 sacrificed birds of each group along with 9 µl of PBS were taken in Eppendorf tube. Then1 µl of this solution was poured on nutrient agar media with micropipette and was spread with ladder. Three Petri dishes were used for one bird. Subsequently, sterilized olive oil was poured on the media and incubated at 37° C for overnight in a candle jar for colony counting (Olkowski et al., 2006) .
RESULTS
Clinical signs
The clinical signs of NE in group A birds were moderate (++) level of diarrhoea (Figure 3 ), somnolence and ruffled feather. Whereas the clinical signs in Group B birds were mild (+) diarrhoea, somnolence and ruffled feather. Birds of group C were normal ( Table 1 ). There was no mortality in any group of birds. 
Prevalence of experimental infection
In this study the experimental birds were observed for 1week. Eighty percent birds of group A showed moderate (++) clinical signs while 40% birds of group B showed mild (+) clinical signs. Birds of group C were normal ( Table 2) .
Gross pathology
At necropsy the small intestine (duodenum) was found congested specially in group A. The foul smelling brown fluid and bubble was present in the duodenum, jejunum ( Figure 4 ) and caecum, large amounts of hemorrhagic necrotic epithelial debris in the lumen of the bowel, enlarged liver and heart, hemorrhage on the base of the heart. All these lesions were graded as severe (+++). Birds of group B developed similar lesion as group A birds but with moderate (++) severity. Birds of group C showed no sign in the intestine (Table 3) .
Staining characteristics in impression smear
Impression smear prepared from intestine of 2 birds of group A showed numerous (2-5) short, thick, Grampositive rods (100 X) ( Figure 5 ). In smears prepared from infected tissues bacteria was also observed, arranged in single, pair and group. These were suspected as Clostridium perfringens. Samples from the birds of group B showed no bacteria in impression smears prepared from jejunum. In birds of group C bacteria was not found in impression smear (Figure 6 ).
Histopathology
The histopathological features of the affected organs of experimental birds are shown in Table 5 . Birds of Group A showed the sings of hemorrhage, congestion in sub mucosa of small intestine (duodenum, jejunum and ileum) and sloughing off epithelium in small intestine (Figure 7 ). Focal necrosis in liver (hepatitis) (Figure 13 ), hemorrhage and accumulation of reactive cells were also found in epicardium of heart (epicarditis) (Figure 9 ). Pneumonic lesion was also found in lung. Aspergillus nodule was noted in the lungs of one bird (Figure 11 ). The lesions in group A birds were graded as severe (+++). Group B showed the sings of hemorrhage and congestion in sub mucosa of small intestine (duodenum, jejunum and ileum).
Hemorrhage and accumulation of reactive cells were also found in liver (Figure 14) , heart and lung but all of the lesions were moderate(++) in severity in compare to the birds of group A. Birds of group C appeared almost normal histopathology (± to +) in different organs (Figure 8, Figure 10 , Figure 12 ). Intestinal content consists of foul smelling brown fluid and bubble was present in the duodenum, jejunum and caecum, enlarged liver, hemorrhage on the base of the heart which were severe (+++).
B Cl. perfringens +Normal feed 2.5ml broth of 1x10 8 CFU/ bird + Normal feed Hemorrhage on the base of the heart, liver, intestine which were moderate (++).
C Normal feed Almost normal necropsy findings (± to +) The anaerobic bacteria counting in different groups of birds can not be compared with the findings of others due to lack of available data. The histopathological lesions described in this study corresponded with the findings of other investigators (Shamimuzzaman, 1999; Samad, 2005; Keyburn et al., 2008) .
This study did not cover the pathogenesis of changing of microecology in intestine produced by fish meal in broilers. However, reports from published data describe that high level of animal protein in diet like fish meal increase the risk of occurance of necrotic enteritis by causing high concentration of glycine and methionine levels in lower small intestine. This increased level may act as a triggering factor for over growth of Clostridium perfringens and clinical NE (Drew et al., 2004) .
In this study, orally inoculated Clostridium perfringens produced disease but the severity was moderate. But, feeding of excess fish meal in association with Clostridium perfringens caused the more pathological lesions than only Clostridium treated group of birds. These results confirmed that the excess dietary protein has effect on the pathology of necrotic enteritis in broilers. 
